INTRODUCTION
The National Highway Traffic Safety Administration ("NHTSA") developed a battery of tests which it considers "the most effective procedure [s] for testing drivers at roadside to determine whether or not they are intoxicated." ' 2 These roadside sobriety tests are designed to gauge inebriation by evaluating a person's coordination, balance, and mental agility. 3 Unlike chemical testsjurors need only apply their common-sense knowledge of the world to appreciate the results of these "psychophysical" coordination tests. However, these tests also convey the "imprimatur of science," effectively making them difficult to repudiate. 4 Horizontal gaze nystagmus ("HGN") is one such roadside sobriety test. This test is premised on the fact that the automatic tracking mechanisms of the eyes are affected by alcohol. 5 Nystagmus is defined as "an involuntary rapid movement of the eyeball, excessive alcohol in the blood can cause balance problems. 17 On the other hand, the general public knows little about horizontal gaze nystagmus. Although scientifically well-documented, few persons have ever observed the eye movement of others who have elevated blood alcohol concentrations ("BAG"). I8 To overcome this problem, the NHTSA has provided manuals to establish experimental validity. 1 9 According to the NHTSA, the greatest advantage of the HGN test is that a trained observer can accurately determine whether the blood alcohol content level of a test subject is above or below 0.10%2 0 merely by administering the test.
2 1 Some experts, however, question the use of the HGN test.
section will also briefly address views expressed by proponents and opponents of HGN testing. Section III discusses the standards by which scientific evidence is admitted into evidence in the courtroom, specifically analyzing the recently established Daubert 2 5 relevancy approach, as well as the more traditional Frye standard of "general acceptance." 26 The next sections examine case law to consider how HGN testing has been accepted in various courts of law. Specifically, Section IV discusses State v. Superior Court ex rel. County of Cochise (Blake) . 27 This case has been relied on by almost every subsequent case, and is considered one of the most thoroughly researched and well-reasoned cases dealing with the issue of admissibility of the HGN test. Section V examines and distinguishes the case law since State v. Superior Court. This section will comment on the strengths and weaknesses of various alternatives adopted by the courts, and will look at a direction that the courts may turn to in the future. Section VI suggests that courts devise a jury instruction that not only reflects the best aspects of the HGN test, but also mentions the test's limits, difficulties, and circumstances for unreliability. This comment concludes that despite its faults, the HGN test should be admitted at trial as reliable evidence.
II. HORIZONTAL GAZE NYSTAGMUS
Nystagmus is a well-known physiological phenomenon 29 involving rapid involuntary oscillation of the eyes. 30 Gaze nystagmus, or "jerk nystagmus," is characterized by a slow drift of the eyeball, "usually away from the direction of gaze, followed by a quick jerk or recovery in the direction of gaze."' ' s Using an imprecise definition such as "jerking of the eyes," however, can lead to confusion. 32 Nystagmus is the slow drift of the eyeball toward the nose; a saccade is the quick corrective movement which returns the eyeball to the lateral position. 3 3 A layperson could conceivably mistake a saccade for nystagmus. 34 Research has shown that acute alcohol intoxication causes gross motor defects such as sluggish physical response, poor coordination, emotional instability, and behavior changes. 3 5 Further studies have shown that eye movement 3 6 is also affected by alcohol intoxication. 3 7 Relying on these connections, and finding that excessive alcohol will affect driving skills, the NHTSA devised its field sobriety tests.
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The NHTSA's 1977 report 3 9 evaluated six roadside tests and found that not only are signs of alcohol intoxication in the eyes easily assessed by visual observation, but that among the psychophysical roadside tests, the eyes afford the most sensitive means for assessing whether a driver is legally intoxicated. 40 In 1984, the NHTSA published a highly-anticipated manual for the purpose of teaching police officers the most effective means of testing roadside intoxication. 4 1 The NHTSA claimed that proper execution of the walk-and-turn, one-leg stand, and HGN tests could determine blood alcohol concentration of 0.10% or more at roadside. The NHTSA's proposed HGN test requires that the administering officer stand directly in front of his subject. 43 The suspect stands at attention, keeping his feet together and his arms by his sides. 4 4 The officer gives the test outside the vehicle in a welllighted area. 4 5 The driver's glasses are removed, 4 6 and the test is 33 2 NICHOLS, supra note 2, at 4. (1986). 36 Smooth pursuits are normal eye movements. Improper eye tracking includes positional and gaze nystagmus, saccades, and caloric eye tracking patterns. Id. See also not administered if the suspect is wearing hard contact lenses for fear of dislodging a lens 4 7 or hindering eye movement. 48 Holding a pen or finger twelve to fifteen inches away from the subject's face, just above eye level, the officer instructs the suspect to cover one eye and, with the open eye, follow the pen (or finger) while keeping the head stationary. 49 Using this method, the NHTSA found a strong correlation between the angle at which the onset of gaze nystagmus is first detected, and the blood alcohol concentration ("BAC") of the subject. 50 Thus, a person's BAC level may be estimated with the following equation: Angle of onset of gaze nystagmus = 51 o -(105) (percent BAC). 5 t If HGN is observed at an angle of forty-five degrees from the subject's nose, 52 the equation yields a BAC of 0.10%. The NHTSA claims that officers who use this equation and follow the proper HGN test procedures can accurately classify the subject as having a BAC of at least 0.10% in 78 out of 100 cases. 53 In addition to using the equation to estimate BAC, the NHTSA manual instructs officers to look for three signs of intoxication in each eye. 54 These signs are: (1) onset of alcohol gaze nystagmus in right eye occurs before forty-five degrees; (2) nystagmus in the right eye, when moved as far as possible to the right, is moderate or distinct; (3) right eye cannot follow a moving object smoothly; (4) onset of alcohol gaze nystagmus in left eye occurs before forty-five degrees; (5) nystagmus in the left eye, when moved as far as possible to the left, is moderate or distinct; (6) left eye cannot follow a moving object smoothly. 55 The officer administering the test gives one point for each sign of intoxication for a maximum (failing) score of six points. If the suspect scores four or more points, his BAC is classified as 0.10% or higher. Id. 57 Just as individuals differ greatly in their abilities, talents, and appearances when sober, their coordination and abilities also differ when affected by alcohol. While alcohol may impair one person, the same dosage may not only relax another, but may actu-traditional field tests, thus evading arrest. 58 In contrast, a person cannot voluntarily control HGN, and an officer properly trained in the use of the test can get a more accurate indication of the individual's level of intoxication. 5 9 In fact, some proponents claim that a driver's BAC level can be accurately estimated within 0.02% by an officer who is properly trained in HGN testing procedures. 6 0 Moreover, supporters of HGN testing argue that it violates no constitutional right. 6 1 Finally, officers favor it because a defendant's attorney cannot complain of language problems 6 2 arising during the test. The HGN test is also reported to be the most accurate of the roadside sobriety tests. When an officer "grades" a suspect according to the aforementioned six point scale, the officer's accuracy rate is reported to be seventy-seven percent. 64 The walk-and-turn test 6 64 NHTSA DOT HS-806-512, supra note 8, at 1; Good & Augsburger, supra note 35, at 468. These figures were determined to be accurate because the test subjects were dosed to specific BAC levels between 0.10% and 0.19% and then the police officers' scores were compared to the actual BAG levels. NHTSA DOT HS-806-512, supra note 8, at 1.
As for the field tests, roadside tests were compared to actual BAC levels, which were obtained through breath analyses once an arrest was made. Good & Augsburger, supra note 35, at 470. 65 The walk-and-turn is graded on a nine-point scale. Grading is as follows:
provides a correct diagnosis sixty-eight percent of the time, and the one-leg stand has an accuracy rate of sixty-five percent. 6 6 However, when the HGN test is combined with the walk-and-turn test, there is a eighty percent accuracy rate. These results seem to suggest that the HGN test is considerably more accurate than the psychophysical tests to gauge intoxication at roadside. But to reach such a conclusion is somewhat misleading, as these percentages came from the NHTSA's 1984 laboratory study involving 441 subjects who were administered various levels of alcohol. 6 8 The NHTSA also reported the results of a field study involving 1500 drivers who were pulled over on the road. 69 In that case, the accuracy rates were as follows: HGN, eighty-two percent, walkand-turn, eighty percent, one-leg stand, seventy percent, and combination of HGN and walk-and-turn, eighty-three percent.
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The disparity between the results of the laboratory and field tests raises several questions and criticisms. What at first appears to be a rather significant finding in the laboratory test (that the HGN test is nine to twelve percent more accurate than the walk-and-turn and one-leg stand) seems somewhat negligible in the field study. The field study indicates that by adding the HGN test, police officers will be more accurate in predicting intoxication above the legal limit at the most two to three percent of the time.
Moreover, the NHTSA fails to explain why the laboratory results produced lower accuracy rates when the laboratory tests ap-(1) cannot keep balance while listening to instructions (1 point); (2) starts before the instructions are finished (1 point); (3) while walking, stops to steady self (1 point); (4) does not touch heel-to-toe (1 point); (5) steps off the line (1 point); (6) uses arms to balance (I point); (7) loses balance while turning or turns incorrectly (1 point); (8) incorrect number of steps (I point); (9) cannot do test (9 points). A score of two or more points classifies the suspect as having a BAC of 0.10%0 or more. NHTSA DOT HS-806-512, supra note 8, at 5 (dited in State v. Whiteacre, 601 N.E.2d 691, 698 (Bowling Green Mun. Ct. 1992)).
66 Good & Augsburger, supra note 35, at 468. 67 The NHTSA provides a "decision table" to effectively broaden the range of potential suspects with BACs of 0.10% or higher. As previously stated, the decisive score for the HGN test is a four out of six and a two out of nine for the walk-and-turn test. However, by using the NHTSA grid system, a suspect can score higher on one test and lower on the other and be classified as at least a 0.10%. For example, the table indicates that a suspect is likely to have a BAC of at least 0.10% if he scores a three on the HGN and a three on the walk-and-turn. NHTSA DOT HS-806-512, supra note 8, at 6. 68 Id. at 1. 69 Id. The NHTSA does not try to hide this difference. The two findings are presented together. The comment's purpose in offering these results in this way is to merely demonstrate why such statistics should not be accepted without inquiry. Moreover, articles that refer to the NHTSA's findings sometimes fail to specify whether they are relying on the laboratory or field studies. Not only do the results of the tests raise questions, but the NHTSA's premise that a person with a 0.10% BAC level will display horizontal gaze nystagmus at a forty-five degree angle is disputed as well. Other studies indicate not only that the onset of HGN may appear at angles other than forty-five degrees when the subject has a BAC of 0.10%, but that HGN may appear at lower BAC levels as well. For example, Professor Pangman notes that one researcher observed HGN at forty degrees with a BAC level of 0.06%, and that the onset of HGN also appeared at a thirty degree angle with a BAC as low as 0.048%.72
This difference obviously raises questions about the reliability of the HGN test. If nystagmus could appear in people at levels as low as 0.048%, many would be arrested for DUI when they are not legally intoxicated. Although it may be wrong to drive after consuming alcohol, 7 3 a driver has not violated any law unless he has a BAC level of at least 0.10%. Moreover, people with BAC levels of 0.10% may not exhibit gaze nystagmus until their eyes deviate to an angle of fifty-one degrees. 7 4 If the suspect has learned to pass the psychophysical tests, the HGN test may also not detect intoxication.
The NHTSA's experimental procedure has been further challenged for its intentional screening out of those individuals highly likely to be misclassified as false positives. 75 To further support the position against admitting HGN results into evidence, critics compare HGN results to that of the polygraph. 8 9 The polygraph test purports to be ninety to ninety-five percent reliable, yet it is not admissible evidence. 90 The HGN test is similar to the polygraph test because both base their results on the subjective conclusions of the examiner. Although the polygraph requires added proof that the machine is in working order, both tests acknowledge that the accuracy of the results depends upon the examiner's qualifications in administration and interpretation of the test. 91 For this reason, critics argue, if the polygraph is not admissible, the less accurate HGN test should not be accepted either. 9 2 Yet the polygraph test is distinguishable from the HGN test. First, the polygraph is an anomaly, as its results go to the ultimate issue of credibility, 9 3 meaning that the test purports to indicate with a degree of certainty whether a witness is credible. 9 4 Since the finder of fact is responsible for determining the credibility of witnesses, "[a] potential trial by polygraph is an unwarranted intrusion into the jury function. (1 th Cir. 1990). On-site drug screening involves the use of non-specific color change tests in which an unidentified substance is mixed with a known reagent. The chemical reaction will produce a color which is then compared to a color chart to suggest a possible substance. GIANNELLI & IMWINKELRIED, supra note 24, at § 23-2(B).
The use of these results are similar to what the NHTSA recommends for HGN. These on-site screening tests are not conclusive, as the colors only represent a broad spectral range of possible drugs. Thus, they are not intended to be used to positively Similarly, the HGN test recognizes nystagmus in the eye, but the witness may not testify that alcohol is the sole cause of the nystagmus. Rather, the expert may only testify that alcohol is one of the causes of nystagmus. See State ex rel. Hamilton v. City Court of Mesa, 799 P.2d 855 (Ariz. 1990).
100 Trace evidence, such as hair, is used to identify perpetrators of crimes. TARAN-TINO, supra note 24, at § 3.01. One judicially accepted method is for an expert to render an opinion as to the identity of an individual source of human hair through microscopic or chemical means. Id. at § § 3.17-.18.
101 See People v. Pride, 833 P.2d 643 (Cal. 1992) (holding hair comparison evidence identifying a suspect or victim as a possible donor has been routinely admitted in California for many years without any suggestion that it is unreliable under Fiye); Common-observation, should therefore, not necessarily be discounted. Hair analysis is not an exact science. Technicians are unable to positively conclude that a hair sample came from a particular individual.
Thus, a qualified witness on hair identification and comparison can provide relevant testimony but cannot make a positive identification. 10 3 A "match" means that two samples share general characteristics, not that they are identical. 0 4 Likewise, in the absence of chemical analyses, police officers may not testify to an exact BAC level. 1 0 5 Just as hair experts can testify that samples were "alike," "similar," or "compatible,"' ' 0 6 the HGN "expert" can say that based on his observations of the onset of HGN at forty-five degrees, results indicate possible neurological dysfunction, which may be caused by alcohol ingestion. On the other hand, although the HGN test is similar to hair analysis, hair analysis seems to offer a defendant an added protection that HGN does not afford. A hair sample can be reexamined at a later date in order to get more than one opinion as to a match. Thus, any difference in expert opinion applies to the weight of the evidence, not to the admissibility.'1 0 The HGN test, in contrast, is wholly subjective-the police officer has no physical sample to take to a laboratory. Thus, the suspect is not able to have his expert examine the evidence. The defendant, therefore, cannot contradict the officer's testimony. He can only try to damage the officer's credibility by questioning the officer's ability to administer the test and his knowledge of the theories behind the HGN test. 1 0 9
Aside from the lack of lingering physical evidence, however, HGN is quite similar to hair analysis in terms of the appropriate weight accorded to the evidence by the jury. In both cases, the test results are presented by an "expert" whom the jury may believe just because of his aura of expertise. fore, must cross-examine the expert to expose the potential weaknesses of the test. One of the test's shortcomings is that the officer administering the test may not be properly trained to understand all aspects of the test and to produce results as accurately as the NHTSA manual suggests. 1 10 Thus, the "expert" faces a series of questions attacking his technique in administering the test. In cases involving hair analysis, an expert can be asked whether he obtained the requisite number of hairs from a subject to ensure that the ranges of all characteristics are adequately represented. ' Moreover, it is recommended that head hair samples be taken from five different areas of the scalp. Samples should be both pulled and combed. For exclusionary purposes, samples should be taken from all persons who might be considered the source of the hair.
112
Questions about following proper procedure are also asked to experts in DUI cases involving HGN testing. Although an officer may use his flashlight as a chinrest for the suspect, the stability of the head is a critical factor in determining the accuracy of the test. "1 3
Other problems with accuracy include: whether the police officer followed the NHTSA's recommendation that initial movement should be made at the rate of about twenty degrees per second; whether the officer knew how far the stimulus (pen or finger) should be held from the suspect's face; and whether the twitching of the eyes was really caused by twitching of the penlight. 114 Furthermore, the time of day has proven to be a relevant factor in HGN testing."t 5 For example, some argue that the test is unreliable due to the difficulty in accurately determining a forty-five degree angle in varying light conditions, especially late night.' 16 During training, each officer learns to determine a forty-five degree angle by using a template. 116 See Rothaus, supra note 115, at 3B. On a similar note, one study looked at biorhythms which affect internal biological clocks and found that after midnight, the angle of onset was decreased by five degrees. Critics of the HGN test note that fact that this type of "sensitivity enhancement" was omitted from the NHTSA's manual. Pangman, supra note 32, at 3.
117 It is suggested that the officers examine the eyes of four or five people so that they Although there is much to discuss on cross-examination, the defense must face the possibility that the jury will simply take the officer's word as truth, 120 not realizing that the defense has raised legitimate concerns about the HGN test. Yet, such a potential problem should not automatically discount the admissibility of the HGN test. This comment rejects the analogy made by critics to the polygraph test and embraces and approach similar to hair analysis. Thus, pending further analysis, it is premature to reject the HGN test outright based on initial criticism.
III. JUDICIAL STANDARDS
If HGN testing is effectively used in trials, it could act as a deterrent to driving while intoxicated. If violators fear that they will be caught and successfully prosecuted, there is a chance that they will stop committing DUI offenses. 1 21 Public policy, however, is not a sufficient reason to freely admit HGN test results into evidence. Because its accuracy depends upon human proficiency, the HGN test is not conclusive. Therefore if this test is to be admissible, the courts must choose a standard by which to judge admissibility of this scientific evidence.
Rules of evidence exist to prevent unfair prejudice, jury confusion, and undue consumption of time and trial resources. 122 Thus, courts may exclude relevant 1 23 evidence if its probative value is outweighed by its prejudicial effect. 124 Unlike other forms of testibecome familiar with a 45 degree angle of gaze. They should then practice without the device to be sure that their accuracy has been sustained. NHTSA DOT HS-806-512, supra note 8, at 3.
118 Halperin & Yolton, supra note 17, at 655. The DOT manual does not say why a template is not used in the field. Although it may seem cumbersome or unusual, it may enable the police officers to be able to state more definitely that the angle that they recorded was accurate.
119 MOENSSENS ET AL., supra note 90, at § 8.13. 
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mony, however, the probative value of scientific evidence is often overestimated.' 2 5 Lawyers note that jurors will often attribute an "aura of special reliability and trustworthiness" to such evidence.' 26 Because jurors may overestimate the probative value of scientific evidence, courts apply special rules of admissibility to such testimony. 1 2 7 The following sections explore three standards that courts use to judge the admissibility of scientific evidence.
A.
THE FRYE TEST
One approach, which until recently has predominated in most jurisdictions, 128 and which has been used thus far by most state courts ruling on the admissibility of HGN evidence, holds scientific evidence to a "special, extraordinary standard" of admission. 
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HORIZONTAL GAZE NYSTAGMUS TEST
Just when a scientific principle or discovery crosses the line between the experimental and demonstrable stages is difficult to define. Somewhere in this twilight zone the evidential force of the principle must be recognized, and while courts will go a long way in admitting expert testimony deduced from a well-recognized scientific principle or discovery, the thing from which the deduction is made must be sufficiently established to have gained general acceptance in the particular field in which it belongs. 1 3 4
According to Frye, a novel technique must pass through an "experimental" stage in which it is scrutinized by the scientific community.'1 3 5 It is not enough that qualified experts ensure the validity of a scientific technique; the technique must also gain general acceptance within the relevant scientific community.' 3 6 This requirement proports to guarantee that the general validity of a scientific technique will be evaluated and agreed upon by those most qualified to assess the method. Some commentators view the "general acceptance" standard as overly strict' 3 8 because gaining general acceptance takes a great deal of time. If the relevant scientific community is viewed with particularity, a new scientific technique could be accepted through the opinions of only a few experts,' 3 9 thus departing from the true nature of the Frye standard. 1 40 On the other hand, if the relevant scientific community is interpreted broadly, the Frye test can be a rigorous barrier to admissibility. Requiring any sizable group to formally accept the test will produce "cultural lag"' 14 1 as courts will inevitably trail modem science.' Aspects of relevancy include the validity of the underlying principle, and the validity and application of the technique applying the principle. 146 For example, a court should consider the 'novelty'1 4 7 of the new technique, the existence of specialized literature dealing with it, the qualifications and professional stature of expert witnesses, the frequency with which a technique leads to erroneous results and the type of error generated, and whether expert testimony has been offered in earlier cases to support or dispute its merits. The Supreme Court vacated and remanded this case.' 53 Calling the Frye standard "austere", the Court stated that it should not be applied in federal trials, as nothing in Rule 702 establishes general acceptance as an absolute prerequisite to admissibility.
154
Although it may at first appear that Daubert has definitively established a clear and concise rule, on a more careful reading, it becomes apparent that the Court has done somewhat less.
On one hand, the Court did state that even though the Frye test was displaced by the Federal Rules of Evidence, it did not mean that the Rules placed no limits on the admissibility of scientific evidence. 155 The trial judge must determine whether the subject of an expert's testimony is "scientific knowledge"' 156 and whether the testimony can be supported by appropriate validation. Moreover, there must be a valid scientific connection between the expert testimony and the pertinent inquiry. 157 In other words, Daubert asks judges to make decisions on a case by case basis.
On the other hand, perhaps the Court presumed too much when it said "[w]e are confident that federal judges possess the capacity to undertake this review,"' 5 8 because such a review entails a preliminary assessment of whether the reasoning or methodology underlying the testimony is scientifically valid and whether it can be properly applied to the facts in issue. 15 
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entails. ChiefJustice Rehnquist, in his dissent, properly recognized that the aftermath of this opinion will be "countless more questions ... when hundreds of district judges try to apply its teaching to particular offers of expert testimony."' 6 0
In relying on federal 1 6 ' judges to assume responsibility for the quality of scientific evidence presented, 6 2 the Daubert decision is to an extent, a continuation of Frye, albeit in modified form. The Court admitted that even though general acceptance is not a necessary precondition to the admissibility of scientific evidence, it can have a bearing on the inquiry into its reliability.' 6 3 In fact, the Court not only acknowledged that widespread acceptance of a particular technique may be an important factor to consider in determining admissibility, but maintained that a judge may view with skepticism any method which, though known, has nonetheless failed to attract anything more than minimal support within the community. Even under the new Daubert standard, a problem which has plagued scientific evidence remains: how can the court prevent the trier of fact from giving undue weight to scientific or quasi-scientific evidence, 65 even though not all such evidence carries with it an "aura of infallibility?"' 6 6 Professor McCormick suggests a solution:
if the technique is demonstrable in the courtroom, and the jury can understand its principles and procedures, the test should be admissible because experts will not "exert undue influence" over the jury. 1 6 7 The psychophysical roadside sobriety tests such as the walkand-turn and one-legged stand are based on the scientific theory that an intoxicated person's inability to perform the test is related to the level of alcohol in the person's bloodstream.' 68 These field tests receive judicial notice because they monitor common reactions to alcohol.' 6 9 On the other hand, esoteric or invisible analysis (e.g., 160 Id. at 2800 (Rehnquist, CJ., dissenting). 162 The Court suggested that judges determine whether the scientific methodology was tested to see if it could be falsified; whether the theory or technique has been subjected to peer review and publication; and consider the known or potential rate of error and the existence and maintenance of standards controlling the technique's operation. 170 because understanding the method in question wholly depends on expert testimony.' 7 1 HGN seems to fall in between these two types of analyses.
HGN is not known to the average person, it does have a medical link, and it is not easily recognized or understood by most people. 1 72 Therefore, if the jury can understand that alcohol causes poor coordination, then perhaps the solution is to help the jury understand the relationship between alcohol and a less obvious physical response. To relieve HGN of its mystique, perhaps a prosecutor should give a demonstration of HGN in the courtroom to help the jury understand the procedure.
IV. STATE V SUPERIOR COURT EX REL COUNTY OF COCHISE (BLAKE)
173
Not all state courts have ruled on the issue of horizontal gaze nystagmus testing and its use as scientific evidence. 174 In fact, state courts have only begun addressing this issue in reported opinions in the last seven years. 175 The Arizona Supreme Court's decision in State v. Superior Court ex rel. County of Cochise (Blake) 176 is considered the "most extensively researched and well-reasoned case dealing with the issue of admissibility of HGN tests." 17 7 In that case, the Arizona Supreme Court granted review of the admissibility of the HGN test as a matter of first impression for the court. 178 The defendant, Blake, was stopped by an officer who had observed his vehicle "meandering" within its lane. The officer recognized signs of intoxication from Blake's appearance and proceeded to administer a battery of six field sobriety tests. Blake's performance on the first three tests was "fair", but the HGN test established that his BAC was over 0.10%. At the station, Blake registered a BAC of 0.163% on the intoxilyzer test. The defendant moved to dismiss the prosecution for lack of probable cause to arrest and to preclude admission of testimony of the HGN test and its results in trial. At the evidentiary hearing, the state called as witnesses a research psychologist who studied the effects of alcohol on behavior, two police sergeants, and the arresting officer.' 8 0 The trial court held that HGN represented a new scientific principle and consequently was subject to the Frye standard of admissibility. 8 Third, the court stated that this sort of stop did not violate the defendant's fourth amendment rights. The Fourth amendment guarantees the right to be secure against unreasonable search and seizure. This guarantee requires arrests to be based on probable cause and permits limited investigatory stops based only on an articulable reasonable suspicion of criminal activity. See Terry v. Ohio, 392 U.S. 1 (1968). In analyzing the constitutionality of roadside sobriety testing, the court relied on Tern, which stated that "where a police officer observes unusual conduct which leads him reasonably to conclude in light of his experience that criminal activity may be afoot ... he is entitled to conduct a carefully limited search .... " 392 U.S. at 30. As the court held that people who drive under the influence of alcohol pose a threat to public safety, the state has a compelling interest to remove drunk drivers from highways. State v. Superior Court, 718 P.2d at 176. If roadside tests do not involve long delays and unreasonable intrusion, these searches do not violate the Fourth Amendment. Id. For additional cases concerning Fourth Amendment issues, see supra note 6 1. 184 State v. Superior Court, 718 P.2d at 181.
224
[Vol. 84 ance, the technique must be validated by scientists other than those who have professional and personal interest in the outcome of the evaluation. 1 8 5 After discussing the different professional fields that might be interested in the validity of the HGN test, the court concluded that the appropriate disciplines which comprise the relevant scientific community included behavioral psychology, highway safety and, to a lesser extent, neurology and criminalistics. 1 8 6 In holding that the HGN test satisfied the Frye test for admissibility, the court determined that several propositions had gained general acceptance in the relevant scientific community. 1 8 7 The court reasoned that (1) HGN occurs in conjunction with alcohol consumption; (2) its onset and distinctness are correlated to BAC; (3) BAC in excess of 0.10% can be estimated with reasonable accuracy from the combination of the eyes' tracking ability, angle of onset of nystagmus, and the degree of nystagmus at maximum deviation; and (4) officers can be trained to observe these phenomena sufficiently to estimate accurately whether BAC is above or below 0.10%.188
In 1990, the Arizona Supreme Court granted review in another DUI case to clarify State v. Superior Court as applied to cases in which no chemical analyses of the defendant's blood, breath or urine was conducted. In State ex rel. Hamilton v. City Court of of Mesa,' 8 9 the court held that in the absence of a chemical analysis, an officer may neither testify to the accuracy of the HGN test result in estimating a person's BAC nor estimate the extent to which a suspect's BAC was above or below 0.10%.19o Testimony is limited to describing the officer's education and experience and to a statement that, based on the officer's training, the officer had determined that the results of 185 However, the relevant scientific acceptance is often self-selecting. The court believed that only those with actual interest in the new scientific principle would likely evaluate it. Id. at 179.
186 Pharmacologists and ophthalmologists were not included because, although they may be concerned with the connection between alcohol and nystagmus, they are not specifically concerned with the affects of alcohol on performance of the field sobriety tests. Id. at 180. the HGN test "indicated a neurological impairment, one cause of which could be alcohol ingestion."' u 9
The court reasoned that although reporting HGN test results which indicate a BAC in excess of 0.10% may be relevant to a DUI charge, its potential to confuse and unduly influence the jury outweighed its probative value. 192 Moreover, the court repeated its warning in State v. Superior Court that using the HGN test to quantify intoxication in lieu of available chemical devices raises due process problems.' 9 3
V. POST-STATE V SUPERIOR COURT ANALYSIS
State v. Superior Court has proven to be a precedent-setting case, relied upon by almost every jurisdiction faced with this issue. The weight given to its holding by other courts depends upon factors such as whether or not the state follows Frye, 1 94 and whether or not it actually considers the HGN test "scientific." These decisions indicate that the HGN test still faces a considerable degree of confusion and uncertainty and that the status of an examining officer's testimony is questionable.
Cases examining the admissibility of HGN tests can be understood in the context of a continuum, beginning with the creation of a theory and ending where the theory receives judicial notice. This section will thus briefly outline a six-stage process for the admissi- 194 The Fiye standard is meant to insure that the validity of a scientific theory is critically evaluated by experts; to promote a degree of uniformity of decision; to avoid the cost and confusion of assessing the reliability of a scientific technique at trial; to insure that when the technique is introduced, it will not only be reliable and relevant, but will not unduly influence the trier of fact who cannot accurate evaluate its reliability; and to impose a threshold standard of reliability, as it is unlikely that the trier of fact will effectively learn of the technique's inaccuracies through cross-examination. MICHAEL H. Although specific details and circumstances distinguish each of the post-State v. Superior Court cases, the facts are relatively similar. For the purpose of this discussion, this comment will assume the following scenario: The police stop a suspect's vehicle because of erratic driving. The suspect claims that he only had one or two beers, or blames his driving on other factors, such as prescription medicine or unfamiliarity with the car. The examining officer administers three field-sobriety tests 1 9 9 and records the results which indicate intoxication. The suspect is brought to the station where he registers a BAC above 0.10% on the breathalyzer test. He is arrested for DUI and the case is brought to trial. 
THEORY
The HGN test has passed through stages one, two and three, and courts dispute its validity at the other three stages. Yet, before contrasting the responses of different courts to this issue, it is necessary to have at least a brief understanding of the progression of the HGN test from theory (stages one, two and three) into technique (stage four) in order to see how courts have arrived at the latter stages.
The correlation between alcohol intoxication and nystagmus had been examined for years within the scientific community. These studies, however, had nothing to do with DUI and police enforcement. Rather, they were controlled experiments that enabled doctors and researchers to study the effects of alcohol on the oculomotor system. 20 5 Researchers postulated that nystagmus appeared after a period of alcohol consumption, being more pro-nounced with higher levels of alcohol concentration in the bloodstream.
In 1976, Tharp, Moskowitz and Burns suggested that the HGN test would be "an excellent sobriety test for police to use." 20 6 Using a controlled setting in which subjects were tested on four separate occasions at different times of night, the researchers reported a "highly significant correlation" (r --0.76) between the angle of onset of HGN and a person's blood alcohol content. Research into the development of the roadside psychophysical tests resulted in the theory that the HGN test could assist police officers in the screening of DUI suspects. 20 7 Thus, other experiments, both controlled laboratory tests and field tests, were designed to further verify the validity of this theory.
The NHTSA began to look seriously at the potential of nystagmus as a roadside detection device. 208 After experimentation, researchers reported that police officers who use the HGN test could judge whether the driver's BAC was above or below 0.10%. 209 However, the results indicated that its use as a totally reliable predictor of blood alcohol level was questionable. 2 10 In any event, for this theory to be put into practice, a technique was needed to standardize testing and make the HGN test an effective tool for spotting intoxicated drivers.
B. STAGE FOUR: THEORY TRANSLATED INTO TECHNIQUE SO THAT THE
THEORY MAY BE APPLIED IN A FORENSIC SETTING
Relying on the premise that alcohol effects the automatic tracking mechanisms of the eyes, 2 11 the NHTSA created guidelines for officers in administering field sobriety tests. 2 12 It required officers to follow specific procedures in order to reach anticipated observations. It is at this point that the aforementioned scenario is first analyzed by some courts. The police officer in the hypothetical case followed the procedures for administering all recommended roadside tests, concluded that the driver was intoxicated and arrested the driver for DUI. At trial the officer simply testifies to all the visual indicators that made him deduce that the defendant was intoxicated.
In doing so, the officer treats the HGN test the same as the psychophysical tests.
Moenssens criticizes some courts for allowing opinion testimony to be admitted after only the fourth stage has been satisfied.
21 Supreme Court maintained that "a lay witness may express an opinion regarding another person's sobriety, provided the witness has had an opportunity to observe the other person. ' 21 9 Therefore, it made no sense to limit the admissibility of such evidence just because the witness was trained to recognize the characteristics of intoxication. Thus, the HGN test was admitted without relying on expert opinion, as any witness may simply testify to personal observation.
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This proposal seems problematic for two reasons. First, these courts have reasoned that " [b] ecause the test may be easily administered and its results objectively recorded by a properly trained officer, it is unnecessary to establish the foundation for such evidence through scientific testimony." 22 1 It seemed to be sufficient that the officer revealed he was instructed on the use of the HGN test as part of his training. 2 22 However, the results are not necessarily easily understood just because a test is easily administered and observed. While many people can understand the connection between the ingestion of alcohol and the body's inability to maintain balance, few can claim similar knowledge as to the effects of alcohol on the bility of scientific evidence is whether the evidence is relevant to the case. 23 2 Such logic creates the opportunity for one person's simplistic and plain language theory to be admitted into evidence even though it may be unreliable and faulty. 23 3 Regardless of whether the Frye test or relevancy test is followed, allowing officers to offer opinion testimony about their observations of the HGN test at this stage is inappropriate. In a trial, often only the prosecution will call an expert witness. 2 34 If the witness is the arresting police officer, not only does this witness have a strong bias towards conviction, but his testimony will predictably advocate the reliability of the HGN test without discussing its inadequacies. 23 5 An unsophisticated jury would accept the results as intoxication without further explanation.
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Moreover, it is the defense attorney's job to raise doubts about the reliability of a technique. Although a good defense attorney should be properly prepared to call his own expert or to at least thoroughly research the HGN test, it is possible that the attorney may not know about the inaccuracies of the HGN test, thereby failing to make an effective cross-examination. Especially if the technique is novel, it is not unreasonable that a defendant's attorney may be unaware of existing critical literature. Thus, the costs to a first time offender under such liberal standards outweigh the benefits of such a standard.
C. STAGE FIVE: TECHNIQUE TESTED TO DEMONSTRATE A POSITIVE CORRELATION BETWEEN RESULTS AND UNDERLYING THEORY
Whereas courts who focus on issues at stage four are lenient in admitting opinion testimony, stage five seems to tighten admissibility requirements. In this stage, an expert witness must understand the connection between alcohol and the observed eye responses.
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The relevancy test allows admission of scientific evidence that can materially affect a case by making the existence of any fact that is of consequence more or less probable than it would be without the evidence. FED. R. EvID. 401. Further, Rule 403 merely qualifies relevancy insofar as the evidence or testimony cannot be prejudicial or confusing. Specifically, Rule 403 states that "all relevant evidence may be excluded if its probative value is substantially outweighed by the danger of unfair prejudice, confusion of the issues, or misleading the jury, or by considerations of undue delay, waste of time, or needless presentation of cumulative evidence." FED. R. EvID. 403. 233 See, e.g., Huber, supra note 144, at 742-48 (arguing that expert witnesses must be limited in their ability to "engage in purely personal, idiosyncratic speculation"). 234 MOENSSENS ET AL., supra note 90, at § 1.03. This pertains to cases in which the defendant is charged with DUI. It does not address cases in which the defendant is charged with a more serious crime such as vehicular manslaughter. This requirement has the effect of limiting testimony to only those experts who profess to have a background in either science or medicine. 2 38 For example, an Oregon Appellate Court held that an officer was not qualified to testify as an expert when he knew nothing of the bio-physiological basis of the test and did not know whether alcohol was the only cause of the eye-jerking. 2 39 It appears that this policy would serve to exclude a lot of worthy evidence because, even though an officer could be an expert in administering the test, he may not be able to meet the criteria to comment on the reliability of its relationship to alcohol. Finally, stage six assumes that the technique will be admissible under Daubert or under Frye in states which continue to follow that rule. In this stage, the HGN test is distinguished from the other field-sobriety tests in that its legitimacy is established through science, rather than common knowledge. 24 ' Daubert is satisfied if the trial judge determines that the evidence is scientific in nature and that a relevant connection exists between the testimony and the pertinent inquiry. 242 In Frye jurisdictions, the evidence is admissible as long as a proper foundation is established. To demonstrate a proper foundation, an officer must show that he is trained in the particular procedure, that he is certified in the administration of the procedure, and that the procedure was properly administered.
These requirements are faulty in one respect: the level of competency among the officers who administer the test is wide-ranging. The NHTSA manual defines the "well-trained technician" as an individual who studies and properly adheres to the NHTSA manuals. 2 44 In all probability, not every officer would meet this standard. Therefore, this comment suggests that certification for administering the HGN test should not only guarantee that the officer will know how to administer the test and know what to look for, but that the officer will know that there are many other causes of HGN other than alcohol. 245 The officer then could at least make a simple connection between alcohol and the effects on eye movement.
24 6 With such knowledge, the officer could be required to question a suspect about his or her medical condition before administering the HGN test. The officer could carry a check-off card with relevant information to remember the requisite steps. Such an approach would be inexpensive and easy to implement.
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Ensuring that a police officer is properly qualified, however, does not necessarily eliminate all the difficulties that prosecutors face with this type of evidence. As there is no intuitive relationship between intoxication and eye "jerking," 248 reliability of the HGN test must be illustrated through testimony of expert witnesses and relevant articles and scholarly publications. 24 9 Prosecutors must be able to present this evidence in such a way that the trier of fact may easily discern that this test does in fact reveal the presence of intoxication.
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E. CONCLUSION
The policy championed in stage six is the best proposal used thus far because it acknowledges the strengths and weaknesses of the HGN test and attempts to balance those factors. As previously stated, evidence admissible at stage six will meet the Frye standard for admissibility. Also, under Daubert's interpretation of Rule 702, scientific evidence is likewise admissible. In fact, as Rule 702 advocates a more liberal standard of admissibility, courts would have the opportunity to admit HGN testimony at the optimal point on the continuum of the six stage process for admitting scientific evidence.
It is between stages five and six that a methodology has been tested to demonstrate its reliability and underlying scientific validity, but need not have satisfied all the foundational requirements as set forth in State v. Superior Court. 25 1 In adhering to Frye, that case determined which professional fields constituted the relevant scientific community and which of its propositions regarding the HGN test had gained general acceptance within that circle. 25 2 If state courts are persuaded by the logic in Daubert, they may continue to rely on State v. Superior Court, but may do so in a more relaxed manner.
According to Daubert, the trial judge is the gatekeeper who must ascertain whether testimony is, indeed, scientific knowledge. There is no need for a consensus among experts. Agreement among a few specialists may be sufficient to show that the HGN test is reliable. The judge alone determines what criteria will be used to make such an assessment. Therefore, it is likely that testimony about the HGN test will be more readily admitted under a "helpfulness" test than under Frye.
Yet, as the HGN test is extremely subjective, even a legal standard aimed at regulating the admittance of scientific evidence may not be enough to contain the HGN test's "aura of infallibility." Accordingly, this comment suggests that the results of the HGN test should not comprise the main evidence presented against a defendant. As the officers have a strong bias towards conviction, they are quite convincing witnesses. 2 53 Juries are easily persuaded by them, and defense attorneys may not have enough knowledge about HGN to properly attack the test. With the psychophysical tests, the subject often knows when he is failing a test because he can see himself fall down, or hear himself miscount numbers or slur words. With the HGN test, a suspect cannot see his own eyes jerk or twitch. There is no way to repeat the test, much less obtain a second opinion by the suspect's own expert. Therefore, judges should also provide warnings to jurors, in the form of jury instructions, about relying solely on HGN tests to find a person guilty of driving under the influence of alcohol. him as such, the instruction should inform the jury that it need not accept the expert's opinion.
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The proposed sample jury instruction would read as follows:
You have heard testimony from a person described as an expert witness. An expert witness has, through education, experience, skill or training gained special knowledge or experience that enable the expert to state an opinion on matters in that field.
The expert has provided testimony on a roadside sobriety test called the Horizontal Gaze Nystagmus Test or HGN test. This is scientific evidence and therefore the State has the burden of providing you with certain information about the HGN test and the expert who testified about it.
You do not have to accept the expert's opinion. You may accept it or reject it or give it as much weight as you think it deserves. In doing so, you should consider the witness' experience and training and the witness' qualifications as an expert in knowing about the HGN test and administering the test. You should also consider whether the procedure was properly administered.
Remember that you may consider the soundness of the reasons given for the opinion, the acceptability of the methods used, and all other evidence in the case. You alone decide how much of the witness' testimony is to be believed, and how much weight it deserves.
VII. CONCLUSION
Horizontal gaze nystagmus should be admitted in courts as scientific evidence. Although vulnerable to criticism, most notably that there are several other causes of nystagmus, the HGN test is thus far the most effective roadside procedure for determining whether a person is driving under the influence of alcohol. When the HGN test is administered in conjunction with the walk-and-turn test, a police officer can accurately classify a person as having a BAC of 0.10% 80 to 83 times out of 100. Although these tests are not conclusive, they can add immeasurable weight to a case based upon a chemical test.
The HGN test should only be admitted as evidence pursuant to the guidelines set forth in Daubert or Frye. Since HGN is scientific in nature, it conveys the "imprimatur of science," and people will often readily accept its conclusions as accurate. By refusing to admit pure opinion testimony and requiring that witnesses not only be properly trained in administering and reading the results of the HGN test, but also be capable of testifying that, indeed, the test was 
MANUAL OF MODEL CRIMINAL JURY INSTRUCTIONS FOR THE DISTRICT COURT OF THE 8TH
CIRCUIT (1992).
